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1. INTRODUCTION
1.1 Background

Chicago Metropolita\gency for Planning (CMAP) selected the ARA team to develop pavement
management plans for a selectnumber of locahgenciesrom the CMAP region, including additional

data collection for nofFederal Aid routes. The pavement management plans will provide participating
local agencies with a document that describes the importance and types of pavement preservation, the
current candition of pavemennetwork, scenarios evaluating the cost to meet different netwdekel
pavement conditions, and a recommended capital plan based on the selected pavement
condition/spending scenario. The pavement management plan inslsal@mary tablescharts,

graphics, and maps depicting current pavement condgmmd forecasted pavement conditions under
different scenarios. CMAP staffanagel the development of the pavement management plans in
conjunction withthe Villageof Dolton.

As part of this pject, ARA has evaluated the current condition/dfageof Dolton@roadway pavement

network, implementedalLJ: @SYSy &G YIFyl3SYSyd aeadsSy o6ta{0 dzaAy3
condition, generated budget scenasiand recommended futureaintenance andehabilitation (M&R)

plans

1.2 Project Kick -off and Records Review

The ARA team met with théillageof Doltonand CMAP representatives for a project kidkmeeting
onJune 262019. Based on the kiekff meeting and documents provided by thMdlageand CMAP,
pavement datacompleted bywas collected oduly2-6, 2019 TheGIS shapefilevas provided by CMAP
andwas used as the base map for the field data collectibitageof Doltonprovided roadway network
segmentationwhichwas theprimarysource of roadway inventory for theavement management
database TheVillageresponded with valuable information to the questionnaire that AfR&elopedfor
an understanding of the PMBputs available fronthe Villageand any specific project requirement
TheVillagealso provided other pavement related attributes such as length, waltkdfunctional class
Besidesthe Villageprovidedan annual M&R budget from 2@ through 2021 to plan future activities.
The following documents were reviewed as pairthis effort:

1 GIS shapefile fahe local agency (CMAP)
1 Network Segmentation for collection (CMAP)
1 Review of network segmentation for PMS implementatigill§geof Dolton)

1.3 Network Segmentation

TheVillageof Doltonmanagesapproximately62.2miles of roadway pavemestconsisting primarily of
asphalt pavementsThe pavement network was divided inf@5sections based on the feedback
provided by theVillage Figurel shows the network segmentation that was approved by ‘iéage
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Figurel. Pavementnetwork segmentationof the Villageof Dolton.

1.4 Traffic Data

Average daily traffic (ADT) data for thi@dlageof Dolton network wasobtained from the lIllinois
Department of Transportation (IDOT) transportation management system
(http://www.gettingaroundillinois.com/gai.htm?mt=aadlt Tablel shows traffic data based on the
functional clas®f the streets Figure2 showsthe annual average dailyaffic (AADT) data for the
individual pavement sections.

Tablel. Summary othe Villageof DoltonQ &affic data.

Functional Class | Length (mile)| Maximum AADT| Minimum AADT

Major Collector 2.2 7,200 N/A

Minor Collector 1.7 2,950 2,250
Residential 58.3 5,750 N/A
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Figure2. Villageof DoltonQ @nnual average daily traffi(AADT)data.

2. FIELD DATA COLLECTI® AND ASSESSMENT

2.1 Digital Survey Vehicle (DSV)

ARA collected gereferenced images of the entiéillageof Doltonroadwaynetwork using the DSvh

July 26,2019 ! w ! O3¥H equipped with the Laser Crack Measurement System (LCMS), slkogumen

3, captures imageat20F i AY G SNBIFfad 9F OK AYF3AS Aa fAYSENIEe@
measuring instrument (DMI) and associated global positioning system (GPS) coordinates-IBoetwo
Villagehighways, ARA collected images in a single direction. IHdoerpavement sections, data was

collected in the outermost lane in both directions.
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Figure3® ! ‘asefxdack measurement system

The LCMS captures enhanced rightvay images using a 360° camera system. The images werd¢oused
assess the surface condition of the pavement using the Pavement Condition Index (PCI) mettindology
accordance with ASTM D6438 addition to the imagesensor data was collectedcludingthe

International Roughness Index (IBhWdrutting for allthe segmentsThe weighted average IRI value of

the Villagenetwork is324inch/mile, g KA OK Ay RAOIF GSa G(KS ySiég2N] Aa
of pavement roughness (see Appendix A for full scale of IRI valRés)an index to expreggmvement
roughness, which is an expression of the irregularities in a pavement surface that adversely affect the
ride quality of a vehicle.

2.2 Pavement Condition Index Procedure

The pavement condition index (PCI) is a measurement of pavement conditiazh ranges from 0 to
100.This is anndustry-standard defined in ASTM D6433e PCI value and corresponding pavement
condition rating are shown iRigure4. A newlyconstructed pavement will have a PCI of 1®Bereas a
failed pavement will have a PCIXf or less. After the construction of pavements, the condition of
pavement starts deteriorating with time due to traffic loads and volumes, climate, construction
materials, and ageExamples ofypicaltraffic loadrelated distress are fatigue cracking, corbegak,
etc. whereas block cracking, longitudinal and transverse cracking, etc. are etatata distresses.
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Figure4. Pavementcondition category based on PCI value

A PCI survey allows users to compare all pavements on a common scale and provides an index for
monitoring pavement deterioration and treatment selection during the PMS analysis. Typically, PCI
surveys are conducted foain-ground in the field. The modified version allows the use of digital images
to perform the survey in an office environment andlgirovidesthe highest detail of distress rating.

lw! Qa [/ a{ & &aph&MentdRtissésiri kefaite type, severity, and extent of key
pavement distresseas shown irFigure5. Somesample pavement surface images with representative
PCI valueare shown irFigure6.

Ten percent of the surveyed semtis were subjected to an internal quality assurance survey by an
independent surveyor. After completion of the PCI calculation, visual checks were performed to ensure
that the PCI values are representative of the surveyed images.
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Figure5. Pavementistress detection using CMSsystem.
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Figure6. Samplepavement distress images with differeRClvalues.
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2.3 Pavement Network and Current Condition

After performing an automated condition surveyth the collected images, the inspection datasv
importedinii 2 (1 KS t ! + 9TheyARAteam (présertel the pavement condition results to the
Villageand CMAP october22, 2019 ARA was not able to collect data from five sections because they
wereinaccessiblgtherefore, these sections weret included in the analysiBasedon the August2019
pavement condition survey, the weighted average &f@he networkis 53.0, which representshe

pavement network is ipoor condition.

Table2 shows the pavement conditiomgtal pavement areapercent area, anthe number of sections
by pavement surface typ&igure7 displays average pavement condition by pavement surface type.
FromTable2, it can be seen that®6 of tre pavement surface dhe Villageof Doltonnetwork is built
with asphalt concreté AC) However, there ar¢hree Portland cement concrete (PCC) sections in the
+Aftr3SQa ySig2N] @

Table2. Pavementondition, percent area, antiumber of sectionsby pavement surface type

Pavement Area| | Number of
Surface Type Wit. AvgPCI (SqFt) DoArea Sections
Asphalt Concrete (AC) 52.9 7,773,460 99 697
Portland Cement Concrete (PC 61.2 67,713 1 3
100 -
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~ 80 _
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2 0~ 61.2
5 60 52.9
5 50 -
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o 40 -
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g 20 -
g 10
0
AC PCC

Pavement Type

Figure7. Averagepavement condition by pavement surface type

Figure8 showsthe distribution of network pavement aredased on pavement current conditisrit
can benoticed that no pavement section is in serious or failed condition as of August 2019.
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Figure8. Distribution of network pavement area based on pavement condition

In Figure8, it can beobservedthat about28% of the network pavement aréai yerypoo? O2 Y RA G A 2 y
About29% of the pavement area is foor(rondition. It can also be seen that abob8% of the
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Figure9. Weighted average pavement condition index (PCIl) baseduwnttional class
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Figure9 displays the current pavement condition distributions based on the functional class. It can be

seen thatminor collectorpavements are ifiair condition whereasnajor collectorsare transitioning

from fair to poor condition.About 94% of the network consists of residential streets with an average PCI

value of 52.3, which indicates poor condition.

FigurelOshowsthe detailed distribution of pavement conditiosbased on the functional class. It can be
noticed that5%% ofthe residential pavements are in poandvery poor conditions.

Major Collector~2.2 mile Minor Collector~1.7 mile
® Failed ® Failed
® Serious 40% | Serious
m Very Poor m Very Poor
259 Poar Poar
Fair Fair
s Satisfactory Satisfactory
= Good = Good
Residential™~58.3 miles
® Failed
B Serious
m Very Poor
28% Poor
Fair
30% Satisfactory
= Good

FigurelO. Details of thepavement condition distribution based othe functional class

Figurell showsthe pavement condition ratingategoryfor the Villageof Dolton pavementsections.It
can be noticed that major road suchamajor part of the 15% St is in poor and very poor condition. It
can also be seen that Cottage Grove Ave is in fair conditioereas part of the 144St is in very poor

condition.
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Figurell. Villageof DoltonQ éurrent pavement condition ratings

3. PAVEMENT MANAGEMENBYSTEM IMPLEMENTATI®

While presenting the pavement condition data to thélageof Doltonand CMAP e ARA team
discussedhe scope oPMS analysien October 2, 2019. ARAeam discusseg@avement performance
models, treatment matrix, unit costs, and consequences of several funding scenarios. Based on the

Vilaggla FSSRol O]l 2y t a/{completedthe BMSamalysisKdSesultsvdre (G S| Y
presented in thisection.
l'w! dzASR t! +9wu LI GSYSyl YIylI3aSYSyd az2Fdadsglt NB G2 A

(PMS) fotthe Villageof Doltont ! + 9 wu LINE @A RSA LI @SYSy (a) dévelgptadiS Y Sy G
organize the pavement inventorfb) assess the current odition of pavements(c) develop models to

predict future conditions(d) report on past and future pavement performan¢e) develop scenarios

for M&R based on budget or condition requiremeraad ) plan projects.
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3.1 PAVERA Pavement Management System Overview
Figurel2showsthe variousY 2 Rdzf S& 2 F sofiware whichinel@desu

1 Inventoryt The inventory module is designed based on a hierarchical structure including
network, branch, and sections wheassection is the smallest pavement unit managed by the
agency. This structure allows users to easily organize their inventory while pgowiginerous
fields and levels for storing pavement data.

1 Work Historyt Similar to the inventory modulehe work history module also follows the
KASNI NOKAOFf &0dNHZ2GdzZNE® ¢2 dzLJRFGSR | LI @SYSyi
to have thenetwork, branch, and section information.

91 Inspectiont In the inspection module, pavement can be surveyed manually or the automated
survey data can be imported and modified, and finally PCI is being calculated.

1 PCI Family Model The PCI family model modukused to create pavement performance
modek. Basically, it uses historical pavement conditonl agedata.

1 Condition Analysis The condition analysis module is used to analyze or predict the condition
of the entire or part of the networkThis featurereports past conditions based on prior
interpolated values between previous inspections and projected conditions based on prediction
models.

1 M&R Family Models M&R Family Models module is used to select treatment, treatment
conseqguences, unit costs, atréatment matrix.

1 M&R Working Plams M&R working plans module alloveseatingmulti-year network and
project level M&R planning, scheduling, and budgeting. This module allows the users to create
consequence of current funding level and generates fundiegarios for targeted PCI, backlog
eliminations, etc

1 Reportst This module facilitatethe generation of summary charts, latest condition nsagand
userdefined reports. The users can pick and choose the attributes fields to create a report.
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Figurel2. An overviewoft | £+ 9 wu @
3.2 Pavement Performance Model

A PMS is only useful for making decisions if performance models can be established, validated, and
relied upon toforecast pavement conditions into the future accuratélypavenent performance model

is developed based on the date of construction for new pavement and date of resurfacing for an overlay
or mill and overlay, the types and thicknesses of pavement materials, the traffic level, and the pavement
condition.The pavemenperformance model becomes more accurate with multiple pavement condition
ratings, as the model gets calibrated and adjusted to match the conditions present at the time in a

LI gSYSyiQa tAFTS 0OeofSo

¢KS t/L ClFYAf&@ az2RSf a Y2Rdardp gayements af Similar coksfrdctida (2 A
that are subjected to similar traffic, weather, and other factors affecting pavement performance. The
pavement condition historical data are used to build a model that can accurately predict the future
performance & a group of pavements with similar attributes.

Pavement age data was not available; therefore, the pavement performance rimodea neghba city
with comparable conditiomas been usedas shownn Figurel3. Allasphalt surfaced pavemenigere
assigned to this modehs the pavement age data was not available for the concrete pavements, a
RSTlLdz & Y2RSf FTNRY GKS t! +9wu KIFa 06SSy dzaSRo®
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